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Introduction

For the risk models, problems associated with calculating ruin probabilities
have received considerable attention in recent years. These include studies of
the finite and infinite time ruin probabilities, the surplus before ruin and the
deficit at a ruin, and moments of these variables. One of the essential criteria
in the insurance company risk model is the accurate or approximate calcu-
lation of ruin probability. In the present paper, we consider the individual
risk model of an insurance company with dependent claims and assume that
the binary vector of random variables of claim sizes is independent. Also,
they have a common joint distribution function. A recursive formula for infi-
nite time ruin probability is based on the initial reserve and joint probability
density function of random variables of claim sizes using probability inequal-
ities and the induction method. Some numerical examples and simulation
studies are presented for checking the results related to the light-tailed bivari-
ate Poisson, heavy-tailed Log-Normal and Pareto distributions. The results
are compared for Farlie-Gambel-Morgenstern and bivariate Frank copula
functions. The effect of claims with heavy-tailed distributions on the ruin
probability is also investigated.

Material and Methods

We compute the infinite time ruin probability in the individual risk model
with a dependent structure for light and heavy-tailed distributions with de-
pendent claims. Although many authors have investigated the ruin prob-
abilities, the present paper considers a specific type of dependency. Some
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numerical examples with heavy and light-tailed distributions are presented
to show the application of results.

Results and Discussion

The risk process is a model of the accumulation of the insurer’s capital and
premium incomes during the periods. So, the risk process is one of the
most important stochastic processes for an insurance company which can
be defined as a discrete or continuous time in actuarial risk theory. Prob-
lems associated with calculating infinite ruin probabilities for the individual
risk model have recently received considerable attention. In this article, we
showed that the type of statistical distribution is essential in calculating the
ruin probabilities. The obtained results are held for class heavy and light-
tailed distributions. If the claim sizes are correlated, the insurance company
must be cautious in preparing and adjusting the insurance policy.

Conclusion

For the insurance companies to be able to compensate the claims of policy-
holders, they must organize the company’s insurance model based on precise
mathematical rules and calculations. The statistical distribution of claim
sizes and the number of insurance premiums must be correctly selected and
considered. Also, as the level of correlation between claims increases, the
ruin probability will increase, and the effects of heavy tail distributions on
the ruin probability will be investigated. In these cases, we assume that
the insurance company is interested in computing the ruin probabilities de-
pending on the quantities and conditions of the risk model. The considered
approaches in this paper use the methods for implementation, and one can
find a proper application in insurance practice.

Keywords: Bivariate Poisson distribution, Farlie-Gambel-Morgenstern cop-
ula function, Individual risk model, Ruin probability, Light and heavy tailed
distributions.
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